Towards the protein phosphatase-based biosensor for microcystin detection.
A colorimetric test for the detection of microcystins based on immobilised protein phosphatase (PP) has been developed. A PP2A produced by molecular engineering has been used and its performance has been compared to those of commercial PP2A and PP1. Covalent immobilisation of the enzyme using glutaraldehyde, encapsulation by sol-gel and entrapment with photocrosslinkable poly(vinyl alcohol) bearing styrylpyridinium groups (PVA-SbQ) have been compared, the latter method providing the highest immobilisation yields. Screen-printed carbon electrodes (SPEs), Maxisorp microtiter wells and Ultrabind modified polyethersulfone affinity membranes have been used as immobilisation supports. Whilst the highest immobilisation yields were obtained with microtiter wells, the highest operational and storage stabilities were achieved with carbon SPEs and membranes, respectively. The immobilisation of PP by PVA-SbQ provided a means to preserve the enzymatic activity, which decreased at fast rates when the enzyme was kept in solution. The colorimetric test using p-nitrophenyl phosphate has demonstrated that the immobilised enzyme is able to recognise both microcystin variants (MC-LR and MC-RR), although optimisation work should be performed to achieve appropriate limits of detection. With the purpose to develop an electrochemical biosensor, several phosphorylated substrates have been used. Promising results have been achieved with the commercial enzymes and alpha-naphtyl phosphate, p-aminophenol phosphate and catechol monophosphate as enzyme substrates, guaranteeing the viability of the electrochemical approach.